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COMPLETE SPECIFICATION 

Pyrrolidone Derivatives and Pharmaceutical preparations 

containing them 

t ^\ OR ? Laboratories Limited, a British Company, of Crown House, 
l^ondon Road, Morden, Surrey, do hereby declare the invention, for which we pray 
that a patent may be granted to us, and the method by which it is to be performed, 
to oe particularly described in and by the fallowing statement: — 

conta^mg 1 ^^ 011 ****** t0 pyrrolidone derivatives ™ d pharmaceutical preparations 5 

a ^ ejection Czechoslov. Oiem. Commun. 24, I672r-l&76 (1959) there is 
described the preparation of a pyrrolidone derivative having the formula 

H 2 C CH - NH 2 



H 2\ />* 



N 
I 

OH 



10 It has now been found unexpectedly that this pyrrolidone derivative, together 10 

with other similar compounds which have not previously been prepared and which 
are described below, has valuable pharmaceutical properties in that it has a depressant 
action on the central nervous system while being of low toxicity. Accordingly, the 
present invention is directed to pharmaceutical preparations having a depressant action 

15 on the central nervous system which comprise a mixture of a pharmaceuticaily- 15 
acceptable carrier medium and a compound of the general formula- 



ic CH ~ N = R 



H^C C = 0 
NOH 



in which — N=R represents an amino, dialkylamino, acylamino or morpholino group, 
the preparation being in the form of ampoules or solid dosage units (such as tablets, 

20 pills and suppositories) each containing 5—500 mg. of the said compound. 20 
Tests made with compounds of the formula given above have shown that, in 
mice, the active and the lethal dose are in the ratio of 1:30. The action of the 
compounds on the central nervous system is selective so that on administration there 
occur no undesired side effects on the respiratory and circulation functions. The com- 

25 pounds are very active, both on oral and on parenteral administratioa Owing to their 25 
favourable properties they are especially useful in the treatment of various kinds of 
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epilepsy and Parkinson's disease. The compound l-hydroxy-3-amino-pyrrolidone-2 in 
particular possesses a very strong anti-tremor activity. 

As stated above, the present preparations are prepared in solid dosage unit forms 
or in the form of ampoules each containing 5 — 500 mg. of the active compound. A 
very suitable dosage unit contains 40 — 400 mg. of the active substance. The pharma- 
ceurically-acceptable carrier medium or vehicle used in the preparations can be lactose, 
starch, sugar or dextrin, together with other conventional excipients, such as stearic 
acid, magnesium stearate and gelatin. Solid dosage unit forms may be administered 
rectally, using in this case auxiliaries suitable for this form of administration. 

The active compounds of the present invention can be prepared according to the 
following reaction — ° 

I I NH-OK. HC1 J I 

I I n 

X 0 alkyl | 

OH 

in which X represents a chlorine, iodine or bromine atom, and — N = R has the 
meaning previously given. The hydroxamic acid which is formed as an intermediate 
product is not shown in the equation. 

As indicated already, some of these compounds have not previously been prepared. 
The invention accordingly extends to new compounds of the general formula- 
IUC — CH - N - B 

i i 

H 2 C _C - 0 



in which — N=R represents a dialkylamino, acylamino or morpholino group. 

Clinical investigations with solid dosage units containing l-hydroxy-3-amino- 
pyrrolidone-2 yielded the following favourabte results. To 18 patients all showing 
a distinct tremor, solid dosage units giving 3 x 100 mg of the said compound were 
orally administered daily for two weeks. Thirteen cases of extra pyramidal tremor 
reacted most favourably to mis treatment, for there occurred a strong reduction of the 
tremor and no undesirable side-effects were observed. 

After treatment of 4 patients suffering from Parkinson's disease with solid dosage 
units giving 2 to 3 x 100 mg of the said compound daily, a distinct reduction of the 
tremor with no undesirable side-effects was noticed after 14 days. 

The manufacture of pharmaceutical preparations in accordance with the invention 
is further illustrated in the following Examples I to V. 

Example I. 

75 g. of lactose are mixed with a solution of 0.75 g. of gelatin in 7.5 ml. of water, 
lne mixture is processed to a dry grandate. To this granulate 25 g. of l-hydroxv-3- 
1.5 g. of stearic acid, 20 g. of potato starch and 27.75 g. of "talc 
are added. After mixing the mass obtained is tableted into 500-mg. tablets each 
containing about 80 mg. of the active compound. 

Example II. 

;« in i 8 F g ' 0f md 25 g ' P otato with a solution of 1.0 g. of gelatin 
fJfzA V £T ? STT* 15 P 10 * 55 ^ int0 a *y granulate, which is mixed with 
«2J:£a ^y^" 3 ^^^ 0 ^ 011 ^^ 25 S- of potato starch, 25 g. of 
stearic acid and 12.5 g. of talc The resulting mixture is tableted into 250-mg. tablets 
each containing 100 mg. of the active compound. 

, , J EXAMPLE III 

inm f «! example I, but this time the mass is tableted 

mto 100-mg. tablets each containing about 16 mg. of the active compound. 

Example IV. 

mftr J^ Iets ^ made in accordance with example I, but in these tables l-hydroxy-3- 
morpholmo-pyrrohdone-2 is used as the active substance. 
. . Example V. 

A solution is prepared of 25 g. of l-hytoxy.3-aminopyrroHdone-2 in 1 1 of 
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distilled pyrogen-free water. To the resulting solution sodium chloride is added tfll the 
solution is isotonic. The liquid is filled into '2-ml. ampoules, after which these ampoules 
are sterilised. Each ampoule contains 50 mg of the acdve compound. 

In three of these Examples, namely Examples I,- HI and V, the active substance 
in the preparations is l-hyoroxy-3-amino-pyrrolidone-2. This can be prepared in the 
following manner: r r 

At a temperature of -5°C, 5.6 g. of the hydrochloride of methyl a-amino-y- 
^™ UtyWt L [Prepared according to Frankel and Knobber, J.Am.Soc. 80, 3147 
i i 'I?*/ , mkture of 52 * of sodium Mroxide, 3.1 g. of hydroxylamine 
hydrodilonde and 113 mL of distilled water. The reaction mixture is stirred for 3 
hours at (PC and after that for 1 hour at 3(PG After cooling to - 10°C tiie pH is 
adjusted to a value of 5.6 witji hydrochloric acid, whereupon 6.3 g. of d^yfemine 
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l* " * t. Fo r r iea « ,v ^ «f inorganic salts the reaction. mixture is. next-poured into.150 mL 

% ar ~ hGl f 6 £° C and at ««»P«t«« for IS minutes. After coomig 15 

£J£ ^5 "SP™ 6 * JF tered > which *** fi 11151 * is «iiwwl to pH 6 with glacial 
f™** a ° d . ^ resulting precipitate is filtered off, washed with alcohol and ether 
and dried in vacuo over P 2 0„ After recrystallising a few times from ethanol the 
20 p^S g ) P ° int rating l^ydroxy-3-amino-pyrroUdone-2 is 184°C (decom- 



20 



T^. manufacojre of other active substances for use in preparations in accordance 
with the invention is illustrated by the following Examples VI to X. 

Example VI. 

9 c T l-hydroxy-3-benzoylainino-pyrrolidone^2. 

.^Jm f^t man ? er 88 ^cribed above in connection with Wiydroxy-3-amino- 25 
E^Ef" 2, ^ 1 sabstance , l-hydroxy-B-benzoylamino-pyrrolidonei is prepared 
starting from methyl <f-benzoylamino-y-bromo-butyrate. ^ p 

Example VII. 

30 T l-hydroxy-3-acetylamino-pyrrolidone-2. 

™™™ f T ma l ^ er 33 desaibed above in connection with l.hydroxy-3-amino- 30 
ffit*^^. ****** }^^^tyl^o^^M^2 with mdting point 
148.5°— 150.5°C is prepared starting from methyl «^tykmmo-7M^orowbutyrlte 

Example Vm. 

35 '1* f5f ma i° er as , described above in connection with L-hydroxy-3-amino- 

e^«£5scy^^ 35 

. . Example IX. 

n™iiM^ e i 1 T ner v as described above ' m connection with l-hydroxy-3-amino- 
S^SfS* ?&S?! noe ^ydroxy-B-dimethylammo-pyrrolidone^ with SS 
bSryrai " Staiting ^ ^memylamko- Y ^hlor<; 40 

Example X. 

„ , , l-hydroxy-3-glycylaniino-pyrrolidone-Z 

Aft^ S^^ (4 - 8 <MssoIved in 25 mL of tetrahydrofuran. 

After cooling down to a temperature of -40°C 2.74 ml. of N-ethvloinerWinp v£rr 

wre was raised to -10°C which temperature was maintained for 15 minutes New 

N wW"*", t0 ff - A 4 °° C ^ P^P^ SrnJe^SngTf 

1 fflPf 41 ? 1 HQ > ^f" 6 * off - At -2°^ 3 pre-cooled solution of 2.WhJ of 
if 7 ^; 3 " 8111111 ^?^ 11 ^ 2 ^ 328 of N^mylpiperidine dissolved^' 20 «m 
i SS^, Zn"?^? 6 Next the temperarureTf the leJSSltaS " 

rt^ !3!!\ temperature, which temperature was maintained for 2 hours Next 

the solvent w^ entirely evaporated/The residue was taken upinlOO mTSwaS 
S^"^ over »n exchanger. FinaUy the l-hydroxy-3^nwl~rbInS 

glycyl) amino-pyrrohddne-2 was obtained from the dmte in 1« l^ST 

60 WHAT WE CLAIM IS: 
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HpC CH - » = B 

1 I 

HgC C = 0 
HOH 



R represents an ammo, dialkyianiino, acykmino or morpholino group, 
the preparaaon being in the form of ampoules or solid dosage units (such as tfblets 
pills and suppositories) each containing 5-500 mg of the said compound 

2. A pharmaceuucal preparation according to claim 1. in which each solid dosaze 
unit or ampoude contains l-hydroxy-3-amino-p^rolidone-2 8 
.-, 3 ,V^ Pharmaceutical preparation according to claim 1 or claim 2, in which each 
solid dosage mxvwB^cmdBalO-mnz of ^hydmxy-^nri^vSonS 
4. A compound of the general formula— vytivwioao-t 



H 2 C CH - K - B 



1 I 



in ^ r^= R , re P resen J ts a dialfcylamino, acylamino or morpholino group. 
■>■ l-nydroxy-3-benzoylamuio-pyrrolidone-Z 

6. l-hydroxy-3-glycylamino-pyrrolidone-2. 

7. l^ydroKy-3-<iime%lamino-pyrrolidone-2. 

,„ c J/^ Pharmaceutical preparation according to claim 1, substantially as herein 
described with reference to any one of the foregoing Examples I to V 

BROMHEAD & CO., 
Chartered Patent Agents, 
St Paul's Chambere, 
1>— 23 Ludgate HHl, London, E.C4. 
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